Synthesis and relative stereochemistry of the four mercapturic acids derived from styrene oxide and N-acetylcysteine.
The chemical reaction between (+/-)-styrene oxide and N-acetylcysteine produces both positional isomers (1 and 2) as a mixture of diastereoisomers with a preference for the benzylic thioether isomer 1 (2 : 1). Synthesis of the mercapturic acid conjugates from either (+)- or (-)-styrene oxide produces only two of the four possible stereoisomers. The single diastereoisomers of 1 and 2 were separated by high pressure liquid chromatography (HPLC) and identified by 1H- and 13C-nuclear magnetic resonance (NMR). The relative stereochemistry at the benzylic carbon center of the mercapturic acid conjugates was assigned on the basis of the established chemical correlation between optically pure styrene oxide and its precursor mandelic acid, and considerations on the mechanism of ring opening of epoxides by sulfur nucleophiles. The stereochemical definition of the isomers 3-6 should prove useful in investigations of the biotransformation of the glutathione (GSH) conjugates of styrene oxide.